Purpose The association between cervical cancer and uterine prolapse is rare and sparsely represented in literature, despite the high incidence of the latter. The suitable treatment in this clinical situation is not deWned. The objective of this article is to review published cases about this clinical condition. Methods We report a case of cervical cancer in prolapsed uterus treated with radical hysterectomy performed totally by laparoscopic approach, and review other case reports published about this clinical condition. Results We present the Wrst case reported in literature in our knowledge of cervical cancer in prolapsed uterus treated with radical hysterectomy performed totally by laparoscopic approach. Treatments previously reported are vaginal hysterectomies with adjuvant radiotherapy or concomitant chemo-radiotherapy. Conclusions Radical hysterectomy can be correctly performed totally by laparoscopic approach even when cervical cancer is associated with severe uterine prolapse.
Introduction
Genital prolapse is very frequent in multiparous and elderly women, but the combination with cervical cancer is rare. One study conducted in the USA (497 women aged 18-82 years attending a routine general gynecology clinic) found that 93.6% had some degree of genital prolapse (43.3% POPQ stage 1, 47.7% POPQ stage 2, 2.6% POPQ stage 3, and 0% POPQ stage 4) [1, 2] . The incidence of clinically relevant prolapse (POPQ stage 2 or higher) was found to increase with advancing parity: non-parous, 14.6%; one to three births, 48.0%; and more than three births, 71.2%.
Few cases of cervical cancer in prolapsed uterus have been reported in the last 50 years [3] [4] [5] [6] [7] and most of them have been observed in underdeveloped countries. Some hypotheses attribute this lower risk to the displacement of the cervix from its natural environment, which may decrease the neoplastic process of viral infection. Others argue that continual injury in cervical epithelium is the origin of these tumors.
Although oncologic treatments are well established and based on scientiWc evidence, there are clinical situations that escape from standard protocols. This is the case of cervical cancer in prolapsed uterus.
anemizing vaginal bleeding. As pathological antecedents, the patient had a tracheostomy as the result of a radical laryngectomy and cervical lymphadenectomy performed four years ago to treat a squamous carcinoma of epiglottis (T3N0M0) and she had been disease free after the treatment with adjuvant radio-chemotherapy.
The physical examination showed a bleeding tumor depending on the anterior lip of the uterine cervix and a stage IV uterus prolapse. A cervical biopsy was performed during the patient's admission.
When the patient was seen at the Gynecologic Oncology Unit the physical examination showed a stage IV prolapsed uterus (POPQ stage IV: Aa 0, Ba ¡2, Ap 0, Bp ¡2, C +6, D ¡2, gh 4 cm, tvl 8 cm, pb 2 cm), and a 5 cm diameter cervical mass depending on the anterior cervical lip (Figs. 1, 2) . The gynecological examination did not show vaginal or paracervical involvement. The result of the biopsy was high degree adenocarcinoma, clear cell histology. The clinical staging was IB2 of FIGO classiWcation.
The MRI reported a solid tumor of 3.5 £ 2.5 cm, originating in the cervix, with involvement of the myometrium of the anterior uterine wall and proximal vagina. There was no paracervical involvement. There were suspicious lymph nodes in both iliac regions and aortic bifurcation. The tumor markers were: SCC, 2.3 ng/mL (normal < 2 ng/mL) and CA125, 177.9 UI/mL (normal < 35 UI/mL).
In that clinical stage the standard treatment in our Center is chemo-radiotherapy after a study of para-aortic lymph node status with extraperitoneal lymphadenectomy performed by laparoscopic approach, but after stating the case in our Gynecologic Oncology Committee it was proposed to perform a radical hysterectomy and bilateral pelvic and aortic lymphadenectomy as the Wrst treatment due to the big uterine prolapse, which could diYcult the radiotherapy.
After the patient's examination we did not consider possible to perform a radical vaginal hysterectomy because of the big tumor size that was a limiting factor for vaginal surgery, and a laparoscopic approach was chosen. Moreover, the laparoscopic approach is the Wrst choice for the surgical treatment of cervical cancer in our Center.
A colpotomizer (CooperSurgical, Trumbull, CT) was introduced through the cervical os, and the uterus was replaced to the normal anatomy. A 4-trocar transperitoneal approach was used. The laparoscope was introduced via an 11-mm umbilical trocar with a direct puncture technique, and 3 other trocars were inserted with the patient in a 25°-30° Trendelenburg position. Two accessory 12-and 5-mm trocars were then placed under direct visualization in the iliac fossae, and 5-mm accessory trocar at the midline between the umbilicus and the left subcostal margin. Systematic bilateral pelvic lymphadenectomy from the common iliac artery to the inferior boundary of the circumXex iliac vein was performed. Common distal and external iliac nodes, as well as interiliac, obturator, and presacral lymph nodes, were removed. After removal of pelvic nodes, and with the same disposition of the four trocars, the paravesical, pararectal, rectovaginal, and vesicovaginal spaces were developed, thereby delineating the uterosacral ligaments and the paracervix. The sacrouterine ligament was transected after separation of the hypogastric nerves. Uterine vessels were identiWed and cut at their origin from the hypogastric vessels using the Ligasure (Ligasure V; Tyco) vessel sealing system. The paracervical tissue and the uterosacral ligaments were transacted with the Ligasure. Dissection of the ureteral tunnel, urinary bladder, and ureteral separation was accomplished with monopolar coagulation using a blunt dissector and with the aid of the Ligasure. Resection of the paracervical tissues was performed with the same instruments. The caudal part of the paracervix was 
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transected respecting deep uterine vein to achieve the preservation of pelvic splanchnic nerve (Fig. 3) . At that point, the vaginal fornices were encountered bilaterally, the vagina was transected with monopolar coagulation, and the specimen was removed vaginally. The vaginal cuV was then closed vaginally with 2-0 polyglactin continuous suture, using the colpotomizer for obturation of the vagina to avoid pneumoperitoneum air leak. Para-aortic lymph node sampling included nodes at the level of the aortic bifurcation and the infra-mesenteric region (Fig. 4) . A suprapubic catheter was placed, which was maintained until residual urine volumes less than 100 mL were regularly obtained during 2 weeks.
A radical hysterectomy type III with nerve sparing (or C1 in the classiWcation proposed by Querleu, which we have adopted) was totally performed by laparoscopy, with bilateral salpingo-oophorectomy, pelvic lymphadenectomy and para-aortic lymph node sampling. The histopathological results reported a clear cell adenocarcinoma, high histological degree. Grossly, the uterus measured 11 £ 5 £ 2.5 cm, showing a great polypoid tumor of 6.5 £ 4 £ 2.5 cm, rising above the anterior lip of the uterine cervix. The lesion involved 100% of cervical thickness, invading the right proximal paracervical tissue and with free distal margins. On the contrary, vagina, uterine body, Fallopian tubes and ovaries were not aVected. Microscopically, the neoplasia had an epithelial nature and consisted of solid areas and nets of polygonal cells with clear, glycogen-rich cytoplasm and eccentric nuclei. An additional papillary component was also observed in some areas. The mitotic rate was high, more than 40 £ 10 HPF and atypical mitotic Wgures were identiWed as well. There was one lymph node aVected in the right pelvic lymphadenectomy (3 lymph nodes), two in left pelvic lymphadenectomy (5 lymph nodes) and none in the para-aortic (4 lymph nodes). In the invaded right lymph node, the tumor was more undiVerentiated and its architecture was partially replaced by solid masses of atypical clear cells. An immunohistochemical study in paraYn blocks was performed, highlighting an over-expression of cytokeratin 7, a high Ki-67 index, low immunoreactivity for p53 and absence of estrogen receptor (ER) and progesterone receptor (PR).
The Gynecologic Oncology Committee considered that the patient was at high risk of recurrence based on the pathological Wndings (paracervical inWltration and positive pelvic lymph nodes), so an adjuvant chemo-radiotherapy was indicated. Conventional three-dimensional conformal radiotherapy (3D-RT) was administered with traditional four Weld box technique. The clinical target volume (CTV) included common, external, internal and presacral lymph node regions. The upper cuV of the vagina was also included. The total dose was 46 Gy. Chemotherapy based on 5-Xuorouracil plus cisplatin was administered during the radiotherapy. After the second chemotherapy cycle, the patient presented grade 3 diarrhea, loss of weight, dehydration and elevation of creatinine serum levels, so there was a delay in the administration of the third cycle and the regime was changed, administrating cisplatin alone.
The patient is alive with no signs of relapse 10 months after treatment.
Discussion
The standard curative principles used in the treatment of cervical cancer are applicable in most of the cases of cervical cancer with uterine prolapse. Radical surgery and adjuvant radiotherapy or radical radiotherapy is curative in lowrisk early stages, while chemo-radiotherapy is elective in locally advanced tumors, after a study of para-aortic lymph node status with imaging techniques or preferably with extraperitoneal laparoscopic para-aortic lymphadenectomy [8, 9] . In high-risk early-stage cervical cancer, adjuvant chemo-radiotherapy with cisplatin has shown a beneWt in progression-free and overall survival [10] . Nevertheless, in the case of massive uterine prolapse the changed anatomical conditions often make the decision of a suitable treatment diYcult. Radical hysterectomy can be performed by diVerent approaches [11, 12] , and all of them are considered sure and equal as regards oncologic results if executed by experienced surgeons. In this clinical condition, vaginal approach might seem easier because of genital prolapse, but the dissection of paracervical tissue and ureters can be altered secondary to the anatomic changes of the pelvic Xoor. Furthermore, vaginal hysterectomy requires an accessory abdominal or laparoscopic approach to perform lymphadenectomy and obtain valuable prognostic information.
Therefore, the best treatment is not deWned when cervical cancer is associated with a complete uterine prolapse. Although it should not have to diVer from treatment of cervical cancer without prolapse, the special anatomy can be diYcult for the application of standard treatments: a big and prolapsed uterus may render diYcult a radical vaginal hysterectomy, a prolapsed uterus which can be easily reduced but prolapses again-as in our case-makes it impossible to administer pelvic radiotherapy because of uterine mobility [13] .
Reimer et al. [14] reported the case of a frail, old patient with squamous cervical cancer stage IIA FIGO and prolapsed uterus. Since the patient was considered unsuitable for radical surgical treatment, neoadjuvant chemo-radiotherapy was given and a vaginal simple hysterectomy was performed after complete tumor remission. Despite the careful planning of radiotherapy, a hemorrhagic cystitis appeared after the administration of 36 Gy, and the treatment had to be delayed for 3 weeks.
Kriplani et al. [15] published the case of a patient with cervical carcinoma in prolapsed uterus treated with pelvic radical radiotherapy after prolapse reduction with patient sedation. The uterus remained in situ during the treatment due to the big tumor volume, and prolapsed again when complete remission was achieved. In this moment, a vaginal simple hysterectomy was performed.
Da Silva et al. [16] reported two cases of patients treated with vaginal radical hysterectomy and pelvic radiotherapy, with good results. As the author admits, the unknown lymph node status represents a handicap in this surgical management, since it may be necessary to complete the surgery with an abdominal or laparoscopic approach to obtain prognostic information.
Our patient had a total uterine prolapse with high tumor volume. After a meticulous physical examination it was considered that the accomplishment of a radical hysterectomy by vaginal approach was not advisable, so the laparoscopic approach was chosen. The performed surgery was a radical hysterectomy type C1 [17] with section of uterosacral ligament at the rectum and vesicouterine ligament at the bladder, with complete mobilization of ureter, and preservation of autonomic nerve supply to the bladder.
Clear cell carcinomas arising in uterine cervix are uncommon. They represent approximately less than 5% of all cervical adenocarcinomas [18] . Initially, these tumors were related to diethylstilbestrol exposure [19] . However, they can originate in the absence of this substance [19] [20] [21] . As other kind of local adenocarcinomas, they have no characteristic gross features. Microscopically, these tumors can show diVerent patterns, such as papillary, tubulocystic or solid. Although the papillary component is more common, often we can Wnd a mixture between diVerent patterns. The nuclear features usually reXect a high grade, 2 or 3.
The histopathological Wndings after surgery provide valuable information about the risk of recurrence of the patient. Positive pelvic lymph nodes, aVected surgical margins or paracervical involvement are considered high-risk of recurrence factors, and an adjuvant treatment with concomitant chemo-radiotherapy is of choice. If large primary tumor, deep stromal invasion or lymphovascular invasion are present, pelvic radiotherapy is advisable.
In conclusion, despite the diYculty in following the recommended oncologic guidelines in patients with cervical neoplasia and prolapsed uterus, special eVorts must be made to provide these patients with the most radical treatments available.
